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Descrfptl n 

This invention relates to a food specifically intended for pregnant and lactating women. This food is based on milk 
products. 

5 The object of the present invention is to provide a food which optimaPy meets the nutritional needs of pregnant and 

lactating women as well as developing children from the point of view of a good health for mother and chad. It is not an 
object of the Invention to provide an alternative food to be administered to a baby or small child after birth. 

In particular, the products accorcfing to the invention are intended to reduce the chances of systemic complications 
during pregnancy, as well as to contribute to optimum growth and brain development of the foetus or the infant. 

io It is well known that during pregnancy especially a good supply of polyunsaturated fatty acids of the type C33 and 
C22 is of importance. For instance, notably DHA (docosahexaenoi c acid) and AA (arachidonic acid) are of importance 
for the brain development of the foetus in particular. Brain development takes place chiefly at the end of pregnancy. The 
above-mentioned polyunsaturated fatty acids of the type C20 and C22. are also designated by the term "long chain 
polyunsaturated fatty acids" (LCPs). Such LCPs can be derived in vivo from the unsaturated Ci 8 precursors lirtoleic acid 

16 and a-finoienic acid. In these biosyrrtheses use is made of enzymes of the types desaturase and elongase. For instance, 
y-Jinolenic acid (GLA) and arachidonic acid (AA) result from linoleic acid, while eicosapentaenoic acid (EPA) and docosa- 
hexaenoic acid (DHA) result from a-linolenlc acid. 

During pregnancy, the foetus is fed via the umbilical cord with LCPs containing 20-22 C atoms, derived from linoleic 
acid and a-lino!enic acid in the body of the mother. After birth, too, an infant is still dependent on the exogenous supply 

so of LCPs for quite some time because the development of biosynthesis in the rapidly growing infant is still far from ideal. 
European patent applications 0 140 805, 0 231 904 and 0 404 058, U.S. Patent 4,670,285 and Canadian patent 
specification 1 244 708 disclose milk products which have specifically been developed as a complete food for infants. 
The products in question are exclusively based on cow's mflk ingredients and enriched with various LCPa At least AA 
+ DHA are present, while in addition meaning is given to the ratio AA/DHA. For an important part, these LCPs are derived 

26 from vegetable fate, in these known products the ratio of linoleic acid to a-linolenic acid is always greater than 7:1 , in 
many cases even considerably greater. There is no focus on LCPs derived from a-linolenic acid. Only vitamin C and 
vitamin E are mentioned as physiologically active antioxidants. 

The current dietary patterns of pregnant and lactating women lead to a relatively large intake of linoleic acid relative 
to a-linolenic acid. It appears that too high a ratio of linoleic acid to a-linolenic acid has an adverse effect on the biosyrv 

30 thesis of EPA and/or DHA. As a result, the foetus or the infant cannot take up an optimum amount of EPA and/or DHA. 
According to the invention, it is endeavoured to overcome the problem in the biosynthesis of LCPs, which are derived 
from a-linolenic acid, in the body of a pregnant or lactating woman and thereby to optimise the uptake of these LCPs 
by the foetus or the infant 

This problem is solved by particularly including in the fatty fraction of the products according to the Invention addl- 
3s tional EPA + DHA optionally in combination with relatively more a-linoleic acid being the precursor of DHA and EPA or, 
in the alternative, by pursuing a low ratio of linoleic acid to a-linolenic acid. 

The invention accordingly relates to a food based on milk products, intended for pregnant and lactating women, 
which food is specifically supplemented with DHA and EPA containing fats, while in the fatty fraction the ratio of linoleic 
acid to a-linolenic acid is preferably less than 4: 1 and the sum of the amounts of linoleic acid plus a-linolenic acid exceeds 
40 1 0% by weight, based on the weight of the fatty fraction. 

The food according to the invention is also intended to reduce the chances of (pre-)eclampsia during pregnancy. In 
particular, the invention provides for an optimal supply of fatty acids resulting from a-linolenic acid, which reduces the 
chances on (pre ) eclampsia. 

A further object contemplated is to obtain improved protection of the highly unsaturated fatty acids in the mother's 
4S body. In particular, there is an increased sensitivity to radicals in the direction of the highly unsaturated C20-22 fatty acids 
which pass the foetus inter alia via the umbilical cord. 

This improved protection is achieved by including in the products an ample amount of vitamin E, vitamin C as well 
as p-carotene. preferably in combination. These compounds exhibit so-called scavenger action: they limit the formation 
of free radicals during pregnancy. Excessive free radical formation or unduly low scavenger action (antioxidant action) 
so Is associated Inter aOa with the development of (pre-)ecJampsla due to an Imbalance In the synthesis of relevant pros- 
taglandins, prostacyclins. 

When using the combination of vitamin E, vitamin C plus p-carotene, the scavenger action is ensured to a higher 
degree than Is the case wfth the prior art. 

European patent application 0 484 266 discloses an edible fatty mixture intended for small children and as a dietary 
ss product for adults. This fatty mixture is characterised by an oleic acid/llnolelc acioVa-linolenic acid ratio in the ranges of 
30-60/3-20/0.3-3, which ratio is said to correspond with that of mother's milk. Emphasis is laid on the relation AA/DHA. 
Al fatty mixtures contain MCT fats. Further, fatty mixtures which are better protected against radicals (vitamin E, vitamin 
C as well as p-carot n ). are not Illustrated, and certainly not as a food for pregnant and lactating women. 
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J P -04/341 1 40 describes a product for pregnant or breast feeding women which focusses on a non-allergenic dairy 
product containing a milk protein hydrofysate. The hydrolysate applied is of a rather old-fashioned type resulting from 
treating the proteins with enzymes only, tn acoordanc wfth the present Invention, however, protein hydrofysates may 
be applied as one of the ingredients resulting from milk, which are treated with enzymes in c o mbi na tion with fractionation 
so as to reach a high content of di- and tr [peptides and a low content of amino acids. 

Tlits protein hydrolysate has improved properties as compared with the hydrolysates applied in JP-04/341 140 both 
for an optimal digestion as for reduced chances on allergic reactions. JP-04/341 140 does not describe the LCP-antioxl- 
dant-system of the present invention. 

In Vcprosy Pitaniya No. 5, 1 993, 28-31 a milk-based product is described for pregnant and lactsting women wherein 
not anything is described in respect of the importance of the LCPs resulting from cc-linolenic acid or the protection of 
these acids by the antioxidant system of the present invention. The prior art product contains the vegetable fat source 
maize butter. In order to prevent the absorption of radionudids, strontium, caesium, lead and mercury, fibers can be 
incorporated. 

An important problem often arising during pregnancy is constipation. For that reason, it is preferred that the food 
according to the invention further contains laxative soluble fibres. Examples of such products include inufin, guar gum, 
carob bean gum and pectins. 

The food according to the invention is based on milk products. Suitable miik raw materials to be mentioned include 
whole milk, skimmed milk, cream, whey, buttermilk as well as derivatives derived therefrom. In this connection, particular 
mention is made of milk products of which a part of the lactic proteins has been replaced by protein hydro! ysates. The 
addition of LCPs can be effected as an oil or in coated form, p-carotene as applied results from raw materials rich in p- 
carotene. H may be associated with lycopene, lutein and cryptoxanthin. 

In a preferred embodiment the food according to the invention has been brought into the form of a powdery product 
This product may or may not have been rendered instant or granulated. The products accorcfing to the invention may 
also be liquid milk products. Further, the products may have a fermented character, such as yoghurt (beverages), or be 
products prepared to give a type of fresh-cheese. 

The products according to the invention are also intended to provide for a permanently good calcium supply during 
pregnancy. In particular in the third trimester of pregnancy the need for calcium increases. The object contemplated is 
realised in that the milk products, in themselves already constituting a suitable source of calcium, are further enriched 
by inducing additional calcium from Ca-rich sources without this leading to an increase of constipations or of any insta- 
bility in the product 

Suitable calcium sources are: CaC0 3l Ca(OH) 2 . Cad 2 , Ca gluconate, Ca citrate, Ca lactate. Ca asoorbate, Ca 
malate, Ca glycerophosphate and Ca phosphate. These calcium sources are often added during the preparation of the 
products from a non-strong ly ionic suspension. It is preferred that so many calcium Ions are added as to give a Ca/P 
ratio greater than 1 .5 In the food. 

In order to contribute to a good iron supply during pregnancy and to prevent anaemia, the foods according to the 
invention can also contain sources supplying iron ions. It is moreover possible to add other micro-ingredients which are 
known to be necessary during pregnancy in particular, for example trace elements, minerals, and vitamins. Generally, 
the aim is for the food according to the invention to provide for the need for these micro-ingredients in an amount of 50% 
or more of the existing standards for these compounds. 

To prevent allergic reactions, the milk proteins in the food according to the invention can be ertzymaticaHy hydrolysed 
and fractionated so as to reach a non-allergenic di- and tripeptid-rtch hydrolysata Also, with a view to this, specific 
components such as for instance arginine and r-linolenic acid can be added. 

Further, the products can be enriched with other sugars than sugars coming from the milk, viz. saccharose, glucose, 
and dextrine; as well as with vegetable proteins. 

For the purpose of proper intake of the product, aroma and flavor can be added. 

The invention will now be explained in more detail in and by the following examples. 
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EXAMPLE I 

A powdery product was prepared, consisting of : 



Water 


2.6% 


Skimmed milk dry matter 


49.0% 


Desalted whey dry matter 


20 2% 


Whole milk powder 


5.8% 


Vegetable fat (palm olein/rapeseed oil/LCP oil) 


9.5% 


Lecithin 


0.2% 


Soliirie fibres (FibruOne®; containing inulin) 


7.5% 


Citric acid 


1.1% 


Calcium hydroxide 


0.6% 


Minerals, trace elements, vitamins 


3.5% 
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A composition was obtained as specified in Table I. The ratio of fined eic ackl/a-linolenic acid is less than 4:1. The 
product contains 2.5 wt% EPA and 1 .5 wt% DHA in the tatty fraction. 

Table I 





Analysis per 100 g 


Protein 




<* 


22 . 6 


Fat 






12 .5 


Linoleic acid 




mq 


1560 


a-Linolenic acid 




mq 


400 


Carbohydrates 






55 . 7 


- Lactose 






48 .2 


- Dietary fibres 




<* 


7.5 


Moisture 




q 


3 . 0 


Minerals 






6 . 0 


Calcium 




mq 


1000 


Phosphorus 




mq 


620 


Ca/P ratio 


1 . 6 


Iron 




mq 


50 


Copper 




uq 


nin 
/ U 


Sodium 




mq 


£i \J *J 


Potassium 




mq 




Chloride 




mq 


570 


Maqnesium 




mq 


265 


Zinc 




mq 


12. 7 


Iodide 






145 


Manqanese 




uq 


415 


Vitamins 




A 


UQ RE 


am 


667 (2220) 


B- carotene 




uq 


280 


D 3 




(IU) 


8.3 (332) 


E 




(XU) 


8.3 


Ki 




ug 


63.0 


Bi 




u? 


1250 


B 2 




ng 


1335 * 


Niacin NE 




mq 


14.3 


B 6 




ug 


1835 


Folic acid 




uq 


335 


Pantothenic acid 




uq 


3300 


Bia 




ug 


2.4 


Biotin 




uq 


42.0 


C 




mq 


58.0 


Enerqy value 




kcal 


400 


kJ 


1670 



The mixture was prepared by mixing whole milk, skimmed mDk, and desalted whey in liquid form with the vegetable 
fat and a suspension of calcium hydraxid and citric acid. After pasteurisation and homogenisation. this mixture was 
dried to a powdery half-finished product The last-mentioned product was then finally mixed with the other minerals and 
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trace elements, the vitamins and the Fibruline® on the post-drying bed of a drying tower, whereafter the powder was 
sprayed with lecithin to increase solubility. The obtained product is both hot- and cold-soluble. 

EXAMPLE II 

A product was prepared in accordance with Example I, but the palmolein and rapeseed oil were replaced by exclu- 
sively rapeseed ofl with a linoleic add/a-Gnolanlc acid ratio of 2.5:1. 

PCWIPIE III 

A product was prepared in accordance with Example I, but the fatty fraction now comprised 11. 0 wt% vegetable 
fat containing palmolein, rapeseed ofl, palmkBrnel ofl and soye ofl (LA/LNA ratio 9:1) and 1.5 wt.% LCP fat in coated 
form, containing 20 wt.% EPA and 14 wt.% DHA. Whole mflk powder was replaced by skim milk dry solids. 

EXAMPLE; IV 

A product was prepared In accordance with Example III, but tn addition 1 wt% coated LCP fat was added containing 
40 wt.% GLA. 

EXAMPM-V 

A product was prepared in accordance with Example I, but the desalted whey dry matter was replaced by one part 
of whey protein hydrolysate dry matter (containing 80% converted protein (N x 6 3) and mainly di- and tripeptides) and 
5 parts of lactose. 

EXAMPLE VI 

A product was prepared in accordance with Example I, but the skimmed milk and whole milk powder dry matter was 
replaced by casein hydrolysate, lactose and milk fat in corresponding ratios, as far as the percentages of converted 
protein (N x 6 3), lactose and fat are concerned. 

EXAMPLE VII 

A product was prepared having a composition corresponding in dry matter with the product of Example I. The 
F&ruline®, however, was replaced by pectin, the Ca(OH) 2 by CaC03, and the lecithin by vegetable fat 

First of all, a liquid was prepared with 1 6% dry matter, comprising a part of the components of the final oomposition, 
viz. the milk components and the vegetable fat. Thus, a so-called yoghurt milk was obtained. After homogenisation at 
200 bar and 65°C, this yoghurt mflk was subjected to a stand pasteurisation of 1 5 minutes at 85°C. After cooling to 36°C, 
starter culture concentrate "IST-NIZO" was added, followed by fermenting to pH 4.1 for 12 hours. 

The thus prepared yoghurt was homogenised at 150 bar and cooled to 20°C, whereafter the other components 
were added from an aqueous suspension. The thus prepared product with 15% dry matter was homogenised twice at 
20°C at 200 bar and after packaging was pasteurised for 10 minutes. 
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EXAMPLE Vl|| 

A concentrated milk liquid was prepared, consisting of: 



10 



IS 



skimmed milk dry matter 


16.6% 


whole milk dry matter 


1.6% 


lactose 


2.8% 


soluble f tores 


2.1% 


vegetable fat 


2.7% 


minerals, trace elements, vitamins 


1.5% 


water 


72.7% 



The composition of the dry matter of this milk liquid was proportionally equal to that specified in Table I. 
20 The mixture was prepared by mixing whole milk, skimmed milk, lactose and nutrient f Bare in the proper proportions 
and concentrating this mixture to the proper dry matter content by in vacuo evaporation. In the last effect of the evaporator, 
the vegetable fat with the fat-soluble vitamins added thereto, was added. Trie other vitamins, minerals, and trace ele- 
ments were added to the concentrate. The milk liquid obtained was canned and subsequently sterilised. 

25 Claims 

1 . A food based on milk products, intended for pregnant and iactating women, which food is specifically supplemented 
with docosahexaenoic acid and eicosapentaenoic acid and nutrient fibres in an amount accounting for more than 
1 0% of the total mono- and disaccharide fraction. 

2. A food according to claim 1 wherein the ratio of linoleic add to a-linolenic acid in the fatty fraction is less than 4:1 
and the sum of the amounts of linoleic acid plus a-finolenic acid in the fatty fraction is greater than 10%. 

3. A food according to any one of the preceding claims, In which a combination of p-carotene, vftamin E and vitamin 
C is included. 

4. A food according to any one of the claims 1 -3, which further contains y-linolenic acid (GLA) and/or arginin. 

5. A food according to any one of the preceding claims, wherein the Ca/P ratio is greater than 1 .5. 

6. A food according to any one of the preceding claims, wherein the milk product is derived from whole milk, skimmed 
milk, cream, whey, and/or buttermilk. 

7. A food according to any one of the preceding claims, wherein the milk protein fraction consists wholly or partly of 
milk protein hydrolysate. 
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